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DETAILED ACTION 

Response to Amendment 

1 . Preliminary amendments to claims 29 - 33, cancellation of claims 1 - 28 and 34 - 
36, and addition of claims 37 - 43, filed on October 10, 2001 and March 5, 2002, have 
been entered in the above-identified application. 

Election/Restrictions 

2. Applicant's election with traverse of specie group 3 (claims 31 - 33 and 41 - 43) 
in the reply filed on July 28, 2004 is acknowledged. The traversal is on the ground(s) 
that there is no undo burden on the Examiner to search all the species. This is not 
found persuasive since the examiner reminds applicant(s) that a separate classification 
is a prima facie showing of a serious burden (see MPEP § 803). In addition, while the 
search may be overlapping, there is no reason to believe the search would be 
coextensive. The requirement is still deemed proper and is therefore made FINAL. 

Specification 

3. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph within the range of 50 to 150 words (37 CFR 1.72). See MPEP 
§ 608.01(b). 
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The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently 
to assist readers in deciding whether there is a need for consulting the full patent text for 
details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 



Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 . 1 30(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

5. Claims 31 and 41 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable overclaims 1, 6, 8, 24 and 26 
of U.S. Patent No. 6,303,218 B1 (Kamiguchi et al.) in view of Gill et al. (U.S. Patent No. 



5,701,222). 
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Regarding claims 31 and 41 , Kamiguchi et al. claims a magnetic storage system, 
comprising a magnetic head (claim 26) and a magnetoresistive (MR) effect element 
(ibid), wherein the MR effect element includes a nonmagnetic spacer layer (claim 24), 
first and second ferromagnetic layer separated by the nonmagnetic spacer layer (claim 
24), the second ferromagnetic layer comprising first and second ferromagnetic films 
antiferromagnetically coupled to one another and an antiferromagnetically coupling film 
located between and in contact with the first and second ferromagnetic films for 
coupling the first and second ferromagnetic films together antiferromagnetically (claim 
8), the magnetization of the first ferromagnetic layer freely rotating in a magnetic field 
signal (claim 24); and a nonmagnetic high-conductivity layer (claim 1 - "metal barrier 
layer"' or claim 24 - "conductive layer") disposed in contact with the first ferromagnetic 
layer so that the first ferromagnetic layer is disposed between the nonmagnetic high- 
conductivity layer and the nonmagnetic spacer layer (claims 6 and 24). 

The limitations "the first ferromagnetic layer having a magnetization direction at 
an angle relative to a magnetization direction of the second ferromagnetic layer at zero 
applied magnetic field" and "so that their magnetizations are aligned antiparallel with 
one another and remain antiparallel in the presence of an applied magnetic field" are 
functional limitation(s). As defined in the MPEP, "[a] functional limitation is an attempt 
to define something by what it does, rather than by what it is (e.g., as evidenced by its 
specific structure or specific ingredients). There is nothing inherently wrong with defining 
some part of an invention in functional terms. Functional language does not, in and of 
itself, render a claim improper. In re Swinehart, 439 F.2d 210, 169 USPQ 226 (CCPA 
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1971)" - MPEP § 2173.05(g). However, the examiner notes that "where the Patent 
Office has reason to believe that a functional limitation asserted to be critical for 
establishing novelty in the claimed subject matter may, in fact, be an inherent 
characteristic of the prior art, it possesses the authority to require the applicant to 
prove that the subject matter shown to be in the prior art does not possess the 
characteristics relied on" (emphasis added) - MPEP § 2183. 

In the instant case, the claimed functional limitation(s) are deemed to necessarily 
flow from the structure of the prior art since the prior art is substantially identical in 
composition and/or structure as applicants' claimed invention. The examiner's sound 
basis for this assertion is that GMR or TMR type MR elements function by observing the 
difference in magnetization direction of the free/sense layer versus the pinned/reference 
layer and the use of synthetic antiparallel pinned layers necessarily requires that the 
magnetization directions remain antiparallel in the presence of an applied magnetic field 
or they would cease to function as an effective pinned/reference layer. As such, while 
Kamiguchi et al. fails to explicitly claim these functional/property limitations, the 
Examiner deems that the claimed limitations would necessarily be present in the 
Kamiguchi et al. invention. 

Kamiguchi et al. fails to disclose a magnetic recording/reproducing head 
including a substrate, a lower magnetic shield layer formed on a main surface of the 
substrate, and a magnetoresistive (MR) effect element formed on the lower magnetic 
shield layer, and wherein the MR effect head further includes upper and lower magnetic 
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shields sandwiching the MR effect element through respectively ones of upper and 
lower magnetic gaps. 

However, Gill et al. teach that such a structure is a known structure for forming a 
shield-type magnetic head including a MR effect element which is capable of achieving 
large response to an external magnetic field {Figure 3b and col. 4, lines 30 - 49). 

It would, therefore, have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify the device of Kamiguchi et al. to use a shield- 
type magnetic head meeting applicants' claimed apparatus limitations as taught by Gill 
et al. inorderto form a magnetic head capable of achieving a large response to an 
external magnetic field. 

6. Claims 31 and 41 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 1 of U.S. Patent 
No. 6,338,899 B1 (Fukuzawa et al.) in view of Gill et al. ('222). 

Regarding claims 31 and 41, Fukuzawa et al. claims a MR effect element (claim 
1), wherein the MR effect element includes a nonmagnetic spacer layer (ibid), first and 
second ferromagnetic layer separated by the nonmagnetic spacer layer (ibid), the 
second ferromagnetic layer comprising first and second ferromagnetic films 
antiferromagnetically coupled to one another and an antiferromagnetically coupling film 
located between and in contact with the first and second ferromagnetic films for 
coupling the first and second ferromagnetic films together antiferromagnetically (ibid), 
the magnetization of the first ferromagnetic layer freely rotating in a magnetic field signal 
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(ibid); and a nonmagnetic high-conductivity layer (ibid) disposed in contact with the first 
ferromagnetic layer so that the first ferromagnetic layer is disposed between the 
nonmagnetic high-conductivity layer and the nonmagnetic spacer layer (ibid). 

The limitations "the first ferromagnetic layer having a magnetization direction at 
an angle relative to a magnetization direction of the second ferromagnetic layer at zero 
applied magnetic field" and "so that their magnetizations are aligned antiparallel with 
one another and remain antiparallel in the presence of an applied magnetic field" are 
disclosed by Fukuzawa et al. in claim 1. 

Fukuzawa et al. fails to disclose a magnetic recording/reproducing head including 
a substrate, a lower magnetic shield layer formed on a main surface of the substrate, 
and a magnetoresistive (MR) effect element formed on the lower magnetic shield layer, 
and wherein the MR effect head further includes upper and lower magnetic shields 
sandwiching the MR effect element through respectively ones of upper and lower 
magnetic gaps. 

However, Gill et al. teach that such a structure is a known structure for forming a 
shield-type magnetic head including a MR effect element which is capable of achieving 
large response to an external magnetic field (Figure 3b and col. 4, lines 30 - 49). 

It would, therefore, have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify the device of Fukuzawa et al. to use a shield- 
type magnetic head meeting applicants' claimed apparatus limitations as taught by Gill 
et al. inorder to form a magnetic head capable of achieving a large response to an 
external magnetic field. 
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7. Claims 31 and 41 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable overclaims 1, 7 and 11 of 
copending Application No. 09/944,075 in view of Gill et al. ('222). This is a provisional 
obviousness-type double patenting rejection. 

Regarding claims 31 and 41, Fukuzawa et al. claims a MR effect element (claim 
11), wherein the MR effect element includes a nonmagnetic spacer layer (ibid), first and 
second ferromagnetic layer separated by the nonmagnetic spacer layer (ibid), the 
second ferromagnetic layer comprising first and second ferromagnetic films 
antiferromagnetically coupled to one another and an antiferromagnetically coupling film 
located between and in contact with the first and second ferromagnetic films for 
coupling the first and second ferromagnetic films together antiferromagnetically (claim 
7), the magnetization of the first ferromagnetic layer freely rotating in a magnetic field 
signal (claim 11); and a nonmagnetic high-conductivity layer (ibid) disposed in contact 
with the first ferromagnetic layer so that the first ferromagnetic layer is disposed 
between the nonmagnetic high-conductivity layer and the nonmagnetic spacer layer 
(ibid). 

The limitations "the first ferromagnetic layer having a magnetization direction at 
an angle relative to a magnetization direction of the second ferromagnetic layer at zero 
applied magnetic field" is disclosed by Fukuzawa et al. in claim 1. 

The limitation "so that their magnetizations are aligned antiparallel with one 
another and remain antiparallel in the presence of an applied magnetic field" is deemed 
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to necessarily flow from the structure of the prior art since the prior art is substantially 
identical in composition and/or structure as applicants' claimed invention for the reasons 
cited above. 

Fukuzawa et al. fails to disclose a magnetic recording/reproducing head including 
a substrate, a lower magnetic shield layer formed on a main surface of the substrate, 
and a magnetoresistive (MR) effect element formed on the lower magnetic shield layer, 
and wherein the MR effect head further includes upper and lower magnetic shields 
sandwiching the MR effect element through respectively ones of upper and lower 
magnetic gaps. 

However, Gill et al. teach that such a structure is a known structure for forming a 
shield-type magnetic head including a MR effect element which is capable of achieving 
large response to an external magnetic field (Figure 3b and col. 4, lines 30 - 49). 

It would, therefore, have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify the device of Fukuzawa et al. to use a shield- 
type magnetic head meeting applicants' claimed apparatus limitations as taught by Gill 
et al. inorder to form a magnetic head capable of achieving a large response to an 
external magnetic field. 
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Claim Rejections - 35 USC §112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

9. Claims 31 - 33 and 41 - 43 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

The term "high" in claims 31 and 41 is a relative term which renders the claims 
indefinite. The term "high" is not defined by the claim, the specification does not provide 
a standard for ascertaining the requisite degree, and one of ordinary skill in the art 
would not be reasonably apprised of the scope of the invention. This rejection can be 
overcome by removing the word "high" from the claims or amending the claims to 
positively recite a range in the conductivity. For purposes of evaluating the prior art, the 
Examiner has interpreted the claim as simply requiring a nonmagnetic "conductive" 
layer. 

Claim Rejections - 35 USC § 102 

1 0. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 1 . Claims 31 , 33, 41 and 43 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gill et al. ('222). 
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Regarding claims 31 and 41 , Gill et al. disclose a magnetic storage system, 
comprising a recording/reproducing magnetic head (Title and col. 2, lines 54 - 67) 
including a "substrate" (Figure 3b, element 50 or Figure 10, element 147), a "lower" 
magnetic shield layer (element S1 orS2) formed on a main surface of the substrate and 
a magnetoresistive (MR) effect element (elements 61, 31, 33 and 65) formed on the 
"lower" magnetic shield layer, wherein the MR effect element includes a nonmagnetic 
spacer layer (Figure 3b, element 33), first and second ferromagnetic layer separated by 
the nonmagnetic spacer layer (elements 31 and 65), the first ferromagnetic layer having 
a magnetization direction at an angle relative to a magnetization direction of the second 
ferromagnetic layer at zero applied magnetic field (col. 4, lines 10 - 13), the second 
ferromagnetic layer comprising first and second ferromagnetic films 
antiferromagnetically coupled to one another and an antiferromagnetically coupling film 
located between and in contact with the first and second ferromagnetic films for 
coupling the first and second ferromagnetic films together antiferromagnetically so that 
their magnetizations are aligned antiparallel with one another and remain antiparallel in 
the presence of an applied magnetic field (elements 67, 69 and 71 and col. 6, lines 28 - 
46), the magnetization of the first ferromagnetic layer freely rotating in a magnetic field 
signal (col. 1, line 48 bridging col. 2, line 6); and a nonmagnetic conductive layer (Figure 
3b, layer 61) disposed in contact with the first ferromagnetic layer so that the first 
ferromagnetic layer is disposed between the nonmagnetic high-conductivity layer and 
the nonmagnetic spacer layer (Figure 3b, relative location of layers 61,31 and 33), 
wherein the MR effect head further includes "upper" and "lower" magnetic shields 
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(elements S1 and S2) sandwiching the MR effect element through respectively ones of 
"upper" and "lower" magnetic gaps (elements G1 and G2 and col. 4, lines 30 - 49). 

Regarding claims 33 and 43, Gill et al. disclose embodiments meeting applicants' 
claimed relative thickness limitations (col. 7, lines 6 -8). The Examiner notes that the 
"upper" and "lower" shield and gap layers can be inverted since either capping layer 147 
deposited over layer S2 or layer 50 under layer S1 can be considered the "substrate". 
Since the layers can be inverted, every embodiment necessarily meets applicants' 
claimed limitations since if the two distances are equal or greater in one direction, but 
simply inverting what is considered the "substrate" and "upperTlower" layers, the two 
distances will automatically be equal or smaller in relative distance. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 3. Claims 32 and 42 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Gill et al. as applied above, and further in view of Otsuka et al. (U.S. Patent No. 
4,789,910). 

Gill et al. is relied upon as described above. 
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Gill et al. fail to disclose a surface roughness of the upper surface of the "lower" 
magnetic gap being smaller than the thickness of the antiferromagnetic coupling film 
(i.e. -4-8 A). 

However, Otsuka et al. teach that forming head gap films in MR elements which 
are under the ferromagnetic layers should necessarily possess a surface roughness of 
10 A or less, since the smaller the surface roughness the better chance of yielding high 
permeable magnetic films possessing good magnetic properties and reduced gap loss 
(col. 4, lines 62 - 65; col. 5, lines 1 - 8; and col. 6, line 51 bridging col. 7, line 6). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Gill et al. to use a surface roughness 
meeting applicants' claimed limitations as taught by Otsuka et al. since the smaller the 
surface roughness the better chance of yielding high permeable magnetic films 
possessing good magnetic properties and reduced gap loss. 

, 14. Claims 31 , 33, 41 and 43 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kamiguchi et al. ('218 B1) in view of Gill et al. ('222). 

Regarding claims 31 and 41, Kamiguchi et al. claims a magnetic storage system, 
comprising a magnetic head (claim 26) and a magnetoresistive (MR) effect element 
(ibid), wherein the MR effect element includes a nonmagnetic spacer layer (claim 24), 
first and second ferromagnetic layer separated by the nonmagnetic spacer layer (claim 
24), the second ferromagnetic layer comprising first and second ferromagnetic films 
antiferromagnetically coupled to one another and an antiferromagnetically coupling film 
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located between and in contact with the first and second ferromagnetic films for 
coupling the first and second ferromagnetic films together antiferromagnetically {claim 
8), the magnetization of the first ferromagnetic layer freely rotating in a magnetic field 
signal (claim 24); and a nonmagnetic high-conductivity layer (claim 1 - "metal barrier 
layer" or claim 24 - "conductive layer") disposed in contact with the first ferromagnetic 
layer so that the first ferromagnetic layer is disposed between the nonmagnetic high- 
conductivity layer and the nonmagnetic spacer layer (claims 6 and 24). 
The limitations "the first ferromagnetic layer having a magnetization direction at an 
angle relative to a magnetization direction of the second ferromagnetic layer at zero 
applied magnetic field" and "so that their magnetizations are aligned antiparallel with 
one another and remain antiparallel in the presence of an applied magnetic field" are 
deemed to be met for the reasons stated above (see also Gill et al. - col. 4, lines 10 - 
13 and col. 6, lines 26 - 48). 

Kamiguchi et al. fails to disclose a magnetic recording/reproducing head 
including a substrate, a lower magnetic shield layer formed on a main surface of the 
substrate, and a magnetoresistive (MR) effect element formed on the lower magnetic 
shield layer, and wherein the MR effect head further includes upper and lower magnetic 
shields sandwiching the MR effect element through respectively ones of upper and 
lower magnetic gaps. 

However, Gill et al. teach that such a structure is a known structure for forming a 
shield-type magnetic head including a MR effect element which is capable of achieving 
large response to an external magnetic field (Figure 3b and col. 4, lines 30 - 49). 
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It would, therefore, have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify the device of Kamiguchi et al. to use a shield- 
type magnetic head meeting applicants' claimed apparatus limitations as taught by Gill 
et al. inorder to form a magnetic head capable of achieving a large response to an 
external magnetic field. 

1 5. Claims 32 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kamiguchi et al. in view of Gill et al. as applied above, and further in view of 
Otsukaetal. ('910). 

Kamiguchi et al. and Gill et al. are relied upon as described above. 

Neither Kamiguchi et al. nor Gill et al. disclose a surface roughness of the upper 
surface of the "lower" magnetic gap being smaller than the thickness of the 
antiferromagnetic coupling film (i.e. -4-8 A). 

However, Otsuka et al. teach that forming head gap films in MR elements which 
are under the ferromagnetic layers should necessarily possess a surface roughness of 
10 A or less, since the smaller the surface roughness the better chance of yielding high 
permeable magnetic films possessing good magnetic properties and reduced gap loss 
(col. 4, lines 62 - 65; col. 5, lines 1 - 8; and col. 6, line 51 bridging col. 7, line 6). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Kamiguchi et al. in view of Gill et al. 
to use a surface roughness meeting applicants' claimed limitations as taught by Otsuka 
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et al. since the smaller the surface roughness the better chance of yielding high 
permeable magnetic films possessing good magnetic properties and reduced gap loss. 



16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M Bernatz whose telephone number is (571) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Deborah Jones can be reached on (571) 272-1535. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




Kevin M. Bernatz, PhD. 
Primary Examiner 



October 14, 2004 



